T HERE have been many reports that the adrenergic eateehol amines (epinephrine and norepinephrine) cause a wastage of oxygen by the heart muscle that exceeds the simultaneous oxidative energy requirements for mechanical work. Recently, however, Katz' suggested a "stress-adapting mechaiiisms" related to the catechol amines that appears to make the heart more efficient in the utilization of oxygen in the experimental animal. In either event with cases of myocardial infarction or angina pectoris an excess of these amines may be of cliinical significance.
Raab,' 3 utilizing a modification of Shaw's colorimetric method, showed an increase in blood catechol amines in 7 patients with angina after exercise as compared to 14 normal cases. However, this method has subsequently been shown to be insufficiently sensitive to measure minute quantities in blood. 4 Nuzum and Bisehoff5 found increased amounts of epinephrine in the urine of 2 patients with myoeardial infarction and 1 of these showed such amounts on 4 occasions. Raab In table 4 catechol amine levels of 12 cases of angina pectoris are compared before and after exercise. Norepinephrine increased in 8 cases after exercise whereas epinephrine increased in 5. Statistically there was a marked difference in values before and after exercise (norepinephrine, p < .001; epinephrine, p < .01). In the 7 normal subjects (table 2) there were no significant increases after exercise. In 2 of the 3 cases of angina (table 5) total amines increased during cigarette smoking.
DIscussIoN
The liberation of adrenal medullary hormonal material, the bulk of which is epinephrine, into the blood stream and its utilization in the tissues occur under a variety of stressful situations, such as muscular exercise, emotional tension, pain, and under the influence of a reflex mechanism which originates in the carotid sinus. Norepinephrine constitutes up to 30 per cent of the hormone content of the adrenal medulla and of its secretion, and is elaborated by postganglionic adrenergic nerve endings. It is also probably the immediate precursor of epinephrine. A large part of the sympathomimetic substances present in the normal myocardium has been identified as norepinephrine.12 It constitutes 75 to 90 per cent of the sympathomimetic amines of the heart, the remainder being largely epinephrine. Richardson Anoxia with accumulation of lactic acid may be associated with stimulation of chromaffin tissue within the heart and release of epinephrine and norepinephrine. This is a possible mechanism, since lactic acid is a potent stimulant to the chromaffin tissue of the adrenal medulla as evidenced by marked increments in circulating catechol amines when it is injected into the adrenal circulation. 16 Pain of noncardiac causes did not produce elevation of these amines. Reflex discharge of these amines due to shock was ruled out, since none of the patients with myocardial infarction manifested signs of shock.
Since there is reason to believe these amines intensify the anginal pain in patients with coronary sclerosis, a reduction of circulating concentrations of the amines or a blockade of their effects appears as another rational therapeutic approach to angina pectoris. The most practical method is that of physical rest and mental relaxation to diminish sympathetic stimulation. Exposure to cold temperatures, heavy meals, and excessive tobacco smoking should likewise be avoided, since they can be expected to cause increased discharges. Thoracic sympathetic ganglionic block or sympathectomy and sympatholytic drugs have been used with some encouraging results. X-ray of the adrenal glands and later total ablation of the thyroid gland by drugs, surgery, or radioactive iodine (I131) have also been utilized. Thyroid hormones intensify both the physiologic and toxic adrenergic action on the heart. Although nitroglycerin may have a specific anti-adrenergic action on the heart muscle in addition to its coronary dilator effect17 it more probably acts largely by reducing peripheral resistance and thus reducing the work load of the heart.18 Acute stimulation of the vagus by pressure on the carotid sinus has been recommended by Levine to terminate anginal attacks with occasional striking results. It is described as initiating an anti-adrenergic, oxygen-sparing effect upon myocardial metabolism.'s Freedberg and Riseman20 presented observations consistent with the hypothesis that stimulation of the carotid sinus induces relief of cardiac pain by interruption of sympathetic reflex ares or sensory pathways. Recently Paasonen and Krayer21 showed that administration of reserpine to heart-lung preparations of the dog leads to a marked decrease of norepinephrine content of the heart, but no decrease in epinephrine. SUMMARY Norepinephrine plasma levels were significantly increased in 13 cases of myocardial infaretion and in 7 of these there was also a significant increase of epinephrine as compared to 7 normal subjects. There were no comparable increments of the amines in 6 patients with noncardiac types of pain.
In myocardial infarction there was a positive correlation of norepinephrine and transaminase levels, but there was no such relationship with epinephrine and transaminase.
In 12 cases of angina pectoris norepinephrine increased in 8 cases after exercise, whereas epinephrine increased in only 5 . There was no significant change with exercise in the 7 normal subjects.
It is believed that these increases in plasma catechol amines in patients with myoeardial infaretion and angina pectoris may play a significant part in therapy and prognosis. ACKNOWLEDGMENT We wish to express our thanks to Dr. R. P.
Walton for helpful advice and criticism in the preparation of this paper.
SUMMARIO IN 
INTERLINGUA
Le nivellos de norepinephrina in le plasma esseva significativemente augmentate in 13 casos de infarcimento myocardial, e in 7 de illos il habeva etiam un augmento significative de epinephrina in comparation con 7 subjectos de controlo. Nulle comparabile augmentos del aminas esseva constatate in 6 patientes con typos non-cardiac de dolor.
In infarcimento myoeardial, il existeva un correlation positive del nivellos de norepinephrina con illos de transaminase. Nulle tal correlation esseva trovate inter epinephrina e transaminase.
In 12 casos de angina de pectore, le norepinephrina montava in 8 post exercitio, le epinephrina in solmente 5. Nulle significative alteration esseva notate post exercitio in 7 subjectos de controlo.
Es opinate que iste augmentos de catecholaminas in patientes con infarcimento myoeardial e angina de pectore ha possibilemente un rolo significative in therapia e prognose.
